Surface display of human lactoferrin using a glycosylphosphatidylinositol-anchored protein of Saccharomyces cerevisiae in Pichia pastoris.
A cell surface display system was developed in Pichia pastoris using the gene TIP1, encoding the glycosylphosphatidylinositol (GPI)-anchored protein of Saccharomyces cerevisiae (ScTIP). Human lactoferrin cDNA (hLf) was fused to a full-length TIP1 DNA (ScTIP ( 630 )) or a short-TIP1 fragment (ScTIP ( 120 )) encoding the 40 C-terminal amino acids of ScTIP. Both hLf-ScTIP fusion genes were expressed in P. pastoris SMD 1168. The fused protein was detected by western blotting after extraction of the lysed recombinant cells with Triton X-100, urea, and Triton X-100 plus urea, suggesting that the hLf is associated with the membrane. The localization of surface-displayed hLf was confirmed by immunofluorescence confocal microscopy and flow cytometric analysis using FITC-labeled anti-hLf antibody, suggesting that hLf was successfully located at the surface of P. pastoris. The intact recombinant cells and cell lysates showed antibacterial activity against target microorganisms, meaning that the expressed hLf was biologically active. The results indicated that the ScTIP anchoring motif is useful for cell surface display of foreign proteins in P. pastoris.